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A M ethod of Suppressing a Narrow-Band Interference in a Broadb and 

Communicat ion System ^ 

(i) Scope of the Invention 

This invention relates to radio engineering and can be used 
in communication equipment, for example, in expanded signal 
spectrum broadband communication systems. 




(ii) Prior Art of the Invention 

Conventional systems expand the signal spectrum by 
modulating signal amplitude, phase and frequency, or a 
combination of these. Narrow-band interferences, that is, 
interferences having all energy thereof concentrated within a 
narrow frequency band, are the main kind of interference. 
Filtering a composite signal in a receiver experiencing the 
effect of fluctuating noise and powerful narrow-band 
interferences in a desired signal spectrum is, therefore, a very 
insistent task. Action to deal with it is called for by the fact 
that a powerful narrow-band station can disrupt communications in 
broadband systems completely, because the correlator multiplier 
converts a narrow-band interference into a pulse-phase signal 
having a linear spectrum with an envelope proportional to 
sin(x)/x, so that in the presence of a powerful enough 
interference, noise level at the correlator output can exceed 
that of the convolved desired signal. 



There are many methods to correct this deficiency, for 
example, by quasi-optimal linear filtration, trapping of a 
spectrum section, compensation techniques, and so on (1) „ 

These prior art methods are deficient because of their 
5 complexity. 

The closest prior art of this invention is a method of 
suppressing narrow-band interferences in a broadband 
communication system, wherein the transmitting channel is used to 
generate a desired signal to be transmitted; the pseudorandom 

10 signal frequency cycle parameter F prp is altered in accordance 

with given information; a digital phase noise signal is formed at 
a central frequency F 0 and logically summed up with the digital 
pseudorandom signal formed previously; the resultant signal is 
amplified in the receiver; the signal transmitted is received 

15 together with a narrow-band signal superimposed thereon in the 
propagation medium in the frequency band F nar « F prp ; the signal 
received is filtered by passing it through a high-frequency 
bandpass filter at a pass band frequency 2F prp and central 
frequency F 0 ; the input signal is converted into a voltage 

20 proportional to power; the resultant signal is filtered in the 
frequency band (F 0 - F prp ) and amplified; the resultant signal is 
limited; and a correlation processing method is then used to 
obtain an error signal as the difference between the clock 
frequency F prp of the signal being transmitted and the respective 
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clock frequency of the receiver (2) . 

The prior art method is disadvantageous because of its low 
interference suppression factor when interferences are 
generated by powerful narrow-band stations, 

5 

(iii) Disclosure of the Invention 

The technical effect of this invention consists in raising 
the narrow-band interference suppression factor in the receiver 
and almost completely eliminating the influence of a powerful 
10 narrow-band interference or a group of narrow-band interferences 
in a limited frequency band, including frequency-modulated and 
scanning interferences, as a result of which communication 
quality is improved by enhancing noise immunity of the desired 
signal . 

15 This technical result is achieved by a method of suppressing 

a narrow-band interference in a broadband communication system, 
wherein a broadband noise signal is generated in the transmission 
channel in a frequency band (F 0 , FJ ; the broadband noise signal 
is modulated by a given modulation technique for modulating power 

20 at a modulation frequency F mod «(F 1 - F 0 ) ; the resultant signal is 
passed through a propagation medium and received in the receiver 
together with a narrow-band interference superimposed thereon in 
the propagation medium, and filtered in the frequency band (F 0 , 
F x ) ; two signals are generated, one of which is obtained by 
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amplifying a signal filtered in the frequency band (F 0 , F x ) and 
limiting the amplitude thereof, and the other signal is the above 
filtered signal or a filtered signal linearly amplified without 
altering the shape thereof; the two signals thus obtained are 
5 multiplied; the resultant signal is filtered in a frequency band 
[A F nar , (F 1 - F 0 )}; the envelope of the resultant signal is 
selected and demodulated to obtain an information signal, wherein 
A F nar is the frequency band of the squared amplitude variation 
spectrum of the narrow-band interference voltage. 

10 

(iv) Preferred Embodiments of the Invention 

Fig. 1 shows a block diagram of an apparatus designed to 
implement the present method of suppressing a narrow-band 
interference in a broadband communication system; 
15 Fig. 2 shows a block diagram of a propagation medium; 

Fig. 3 shows the shape of a signal filtered in the frequency 
range (F 0 , F 1 ) , which is received following its amplification and 
limitation; 

Fig. 4 shows the shape of a signal filtered in the frequency 
20 band (F 0 , F x ) or a linearly amplified signal filtered in the 
frequency band (F 0 , F x ) ; 

Fig. 5 shows the spectrum of a resultant signal obtained by 
multiplying the above two signals; and 

Fig. 6 shows the spectrum of a resultant signal filtered in 
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the frequency band [A F nar , (F 1 - F 0 ) ] . 

An apparatus used to carry out the present method of 
suppressing a narrow-band interference in a broadband 
communication system comprises a transmission channel containing 
5 a broadband noise signal generator 1 connected in series to a 

modulator 2 and a transmitting antenna 3 (Fig. 1) , from which a 
signal is transmitted through a propagation medium (Fig. 2) to 
the receiving antenna of a receiver 4 that applies the signal to 
the input of a bandpass filter 5 having a frequency band (F 0 , 

10 F x ) , the output of which is connected to the input of an 

amplifier 6. The output of amplifier 6 is connected to the inputs 
of a linear amplifier 7 and a limiting amplifier 8, which have 
outputs connected to the inputs of a multiplication unit 9 having 
an output connected to the input of a bandpass filter 10 having a 

15 frequency pass band [A F nar , (F l - F 0 ) ] . The output of bandpass 

filter 10 sends a signal to the input of a unit 11 separating the 
signal filtered in the frequency band [A F nar/ (F l - F 0 ) ] . The 
resultant signal is applied to a demodulator 12 to separate an 
information signal . 

20 The present method of narrow-band interference suppression 

in a broadband communication system is performed as follows: 

Generator 1 of the transmission channel produces a broadband 
noise signal in the frequency band (F 0 , FJ that is 
power-modulated (in modulator 2) by a given modulation technique 



5 



at a modulation frequency F mod <<(F X - F 0 ) . The resultant signal is 
transmitted to a propagation medium, such as radio ambient (Fig. 
2), where a narrow-band interference is superimposed on it. The 
narrow-band interference superimposed on the broadband noise 
5 signal in the propagation medium may be amplitude-modulated, 

frequency-modulated, scanning, and so on, but it is required to 
fulfill the following conditions: the narrow-band interference 
frequency F nar must fulfill the condition F 0 < F nar < F lf and the 
frequency band of the squared amplitude variation spectrum of the 

10 interference voltage (A F nar ) must be much smaller than the 

frequency band of the squared amplitude variation spectrum of the 
modulated broadband noise signal voltage at the reception point.. 
The receiver input is, therefore, supplied with a signal equal to 
the vector sum of a desired signal voltage U sig and a narrow-band 

15 interference voltage U nar . This mixed signal is applied to the 

input of bandpass filter 5 having a frequency pass band (F 0 , FJ . 
Then the filtered signal pre-amplif ied in amplifier 6 is divided 
into two signals. The first signal is obtained after the signal 
filtered in the above frequency band, and its amplitude limited, 

20 has been amplified in amplifier 8. As the signal passes, together 
with the interference, through the limiting amplifier the 
interference suppresses the desired signal, and the amplifier 
output gives a normalized signal U nar /| U nar | . The second signal is 
the above filtered signal or a filtered signal amplified in 
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linear amplifier 7. Linear amplifier 7 does not alter the shape 
of the filtered signal, which will have the form of k • (U sig + 
U nar ) I . The shapes of these two signals are shown in Figs. 3 and 
4, respectively. The two signals obtained as above are applied to 
5 respective inputs of the multiplication unit, which multiplies 
them to give at the output thereof a resultant signal of a 
spectrum illustrated in Fig. 5. The resultant signal is then 
filtered in bandpass filter 10 having a frequency pass band 
[A F nar , (F l - F 0 ) ] . In this case, the narrow-band interference 

10 serves as a heterodyne for desired signals, and if the condition, 
under which the spectrum frequency band A F nar is much smaller 
than the frequency band of the squared amplitude variation 
spectrum of the modulated broadband noise signal voltage, is 
fulfilled, the narrow-band interference itself is eliminated 

15 after the resultant multiplication signal has been passed through 
the bandpass filter having a frequency pass band [A F nar , (F 1 - 
F 0 ) ] . Then, by separating the envelope from the filtered signal, 
it is possible to obtain a desired power-modulated signal, which 
is then processed by common demodulation techniques to obtain an 

20 information signal (Fig. 6) . Moreover, power modulation F mod can 
be effected by various methods, for example, using 
amplitude-frequency modulation or pulse modulation and any 
encoding methods and pseudorandom sequences. 

Information is, therefore, incorporated in signal power 
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variation and transmitted over the entire frequency band (F 0 , 
Fx) , and when the spectrum is transferred by processing in the 
receiver, it is transferred together with the spectrum. 

It follows, therefore, that the spectral band of 
interference power variation, rather than the frequency band of 
the interference in the ambient is the limiting factor for this 
method of suppressing a narrow-band interference, making it even 
possible to suppress a scanning interference without knowing its 
actual location in the ambient. 
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